Lipoxin generation by permeabilized human platelets.
Human platelets convert leukocyte-derived leukotriene (LT) A4 to lipoxins during transcellular lipoxin biosynthesis. Here, we examined lipoxin generation in intact human platelets and compared it with that elicited from permeabilized platelets. Conversion of LTA4 to lipoxins by permeabilized cells exceeded (10-15 times) that to peptidoleukotrienes, while intact cells exposed to thrombin generated similar amounts of these two series (LT/LX). Permeabilized platelets also generated 3-5 times more lipoxins than intact cells. Lipoxin A4 (LXA4), lipoxin B4 (LXB4), and their respective all-trans isomers were identified by physical methods including HPLC and GC-MS. Chiral analysis of platelet-derived all-trans-containing LXs revealed that greater than 69.5 +/- 0.5% carried alcohol groups in the R configuration at carbons 6 and 14 (e.g., 11-trans-LXA4 and 8-trans-LXB4), respectively. More than 50% of these all-trans LX were formed by isomerization of native LXA4 and LXB4 during isolation. Lipoxin formation with permeabilized platelets gave an apparent Km of 8.9 microM and Vmax of 83.3 ng/(min-10(9) platelets) with maximal conversion in pH range 7-9. In addition, permeabilized platelets converted 14,15-LTA4 and LTA5, but not LTA3, to lipoxins. Consecutive exposure to LTA4 did not alter LXA4 generation but inhibited LXB4 by 40-50%, suggesting that LXB4 formation can be regulated by suicide inactivation. Unlike platelets, human endothelial cells did not convert LTA4 to lipoxins. These results indicate that lipoxin formation is a major route of LTA4 metabolism in thrombin-activated platelets and those that have undergone a loss of membrane barriers.(ABSTRACT TRUNCATED AT 250 WORDS)